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A Method for Wing Functional Structural Weight
Distribution in Aircraft Configuration Design

Wang Heping

¢Department of Aircraft Engineering, Northwestern Polytechnical University, Xi'an 710072)

Abstract: A method for wing functional structural weight distribution in aircraft configuration design is
presented. The data of 8 fighter wings are used to produce this method. First, a weight function based on
mechanics is produced to identify a suitable model function for the functional weight estimation. Geometric
and loading parameters that are likely to appear in the weight function model are also identified. The wing
weight function model consists of 12 parts: bending structure, shear structure. aerodynamic load dis-
tributing structure. landing gear mount affected structure. store mount affected structure, fuel tank
mount affected structure, leading edge structure, trailing edge structure. flap structure, aileron structure.
wing-body joint structure and other miscellaneous structures. The fundamental wing box weight equations
are sensitive to all the major design parameters such as aspect ratio, sweep angle. wing area. thickness/
chord ratios. loading conditions. etc. They are explicit equations having a theoretical basis and are not
simple statistical fits. Second, the parameter optimization method is used to fit a non-lincar weight funec-
tion model to data gathered from 8 present fighter wings. Several techniques are employed in order to mini-
muze the number of required present fighter wings and to maintain good accuracy. Next. several analysis
techniques are used to find regions of the design space where reasonable fighter wing designs could oceur.

At lasts the method of the wing functional structural weight distribution produced in this paper can be

directly used for conventional-style fighter's preliminary design.

Key words: fighter's preliminary design. wing weight, wing functional structural weight distribution, pa-

Tameter Optimization



http://www.cqvip.com

